Qf jd^f yiltt 
jftiJf 4jri £|4f lilt 



<u)j>to 4lS\JLa *u^<tJl j^sLajJlj ojjjjxil ilj^Jij {ys'jjZlS ^\jJt^JH\j 

8jJL>J,I j| j^JJ (jjjP J j-lll j;P Jjj-^dl J ^&^M ^JI^J 4f*ilisll JU^ J 
(j jJail LLo ;■»"'> Jai J^.l?" Jp ^Cj>ta J^*jj aJlajJI ol jJjll j 
oIp j-«*?*-a <p j-o-^- 0 AjL^iajl j iwuLil aJj^I t-iJil J 

L.JL51JI UJi^dl J >Jl JUJ^j iJubJl ol^jilj SjJ^il il jll 

Lo5 jl Lii'il Jl oJlA JbJu£ J aIpUJI j c A^Ldl aJJi^I oJ^Vl j&b 
j iaJbs»til Ujj ./? 1 ol j^J>zi\ oJLft Jj.^ J> oLj*Jl J O-JJ JJJS j 

' l^ 5 ^ ' J^^**" 0 ' (Js p "^~~ a ^* i^J^ S^Lp j j Lg-^s ^uxJLa oLp Uj 

p p 

^ii J L-fa *>lalp c _ s l5xJl liojJl IJL* J ^»JUj jl jjj fj\ jfju diiiJ 

jj-l Jlp UaUJl oUJrl JLdbj oIjlaI JJL£ Jl i^Sfl i^JL-l 



IjuLwo *>L_L£ j oJla JJ^£ ^ jr-* 2 ^ ^J^- 

. ^jJI j! JjJl JJu£ ^ LgJip Js^dl gSldl yciJl JJi^ 4J p-pJJ 

jJl oJL* jl 'UlaVl * jlxli io^Jl ^S- 5 ^ °b "-^^ 



4 



5 



\ . \ 

oljJ^ll 

! CL^=*=-J I (JjL^J *— 3 *ulp j l^Jsl*j C^9 J j j g jl O.AP J-xj 
oJlpLSJI CjIjJ_>JJ Ja_il jJ <_£JLa L« j j-x-AJJ jJ ^w*^ -\ 

^ ^U*Jlo ( ^ ♦ 0 ♦.^ ♦ 0 0) Jju^c SJuJl>- Cj\A>- 4sUs>L j^Jo 

( _ 5 -2-*j j Lg_) Ja_J jJ (_^l ^1 j-lL oULLJ-l oJla ^ aJLU- iLk^ j 
Sli jJl Jl*j ^^^i?- jl ^1 ^iL yJ^\ ^yLU ^*jJL- idJU-Li oljJ^JJ 

jLllI jAL <UxljJlS oJl^J oJl>Jkl iw-ijl>iXJl oljl (j-^ - jr^J <— 9 i 

I SJLi yciJl <Jljl IJLJ ^ LjJl 
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jULXjI (Jjjt^s AjjLal ^rOUS ^rCP j^jjs^o ^jCs>-jl, ^3 ^ju j£L^S\ 

^ J*>u ^ dJJSj ^tJi jJi^d A^idi aj^di sj^Sfi 

^yj jJl ^y^J j ^Jl J^*Jl ^ L^^aj ^£Lc ik^s j iiUi £LL£ iflj^i? jU=jL £ 

f i JJ> J il jil oJla tjU ^ JuJu£ 4^?l>- ytAJl ^ oIjJl^I JJu£ 

: p-jPJcJ d-fUo^l Jbjl AjjJj^s cJlj N i?-U-l jl L4IP e_43 jJl 

. ydJL jll 0 Jla Jlp (_^LUI) V 1 ^^ 1 oUkdl j^bT 
^Jj ^ lil 4^Ldl 4JlJl^xJI Sj^Sfl iJ^i-^ 
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pJkj*-* j!j ~^>\J- j _^Jil As~\j JSl Jl J^2l ^Ij 

ioJiidl Sj^Vl ^ o:>Ux~«l >wJU-I IJla J ^1 djUJS/l 

oljJL?xll i~cljjJ 4 ; a_> . laJ iiLs^l JJLC <bl J *^>sJl i^J&l ^j^Sx? 
ol aJajJ.1 j-JLjLo j j_«_JL)L> il jll oJla Ja_»l jJ ^Ji-* j _^*-iJl J AjJlpUJI 

^3JL§j U5" t ^>tAjlj AjJlpUJI OljJi»d.l oJl* e-UL Jp ( j^jULS OioL*^ I 

4^«J_*Jl olSLJl ( Ju4j>o ^y>- jJ j^j jjlS' jjt«iJl ^»l Jj>eX~uI j^S"1j Jj »^>tJl 

4_;j>- jj j_Jl jCMl ^»-s^ (. oJli j 4-aLJl jl ojJl?xil jil JP 

4 lg .... a ^L_L1^ Ajjj^i? ^»IJl>*I~cI j J^-la^ J ^3-^31 Igje-US' £9j Jl*j 

. oljJi?xil JJ^- jLtj jJu^j c _ s xJl ^jjUxJl J L^Jlp Jui*j ^sLxj (J 2 -*-* 

: J*Jtf ^Jl 11* *1 ^1 j^Jl jl~Jl jl 

L» j jjtAJL dials' jS3l j oLJjJVD ajJlpUJI ol jJl>JJ JsjI J ^JmU 

. U>^lo ioL^Sol aJsjI ^il 

. (j^aLsJl) V 1 ^^ 1 oUkiL JsjI ^1 IJla /l; ^JhU _Y 

. <LS oIp j^>J.I jy Jajl jJl IJla J^jLo (_^JLoU _V 
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aZjJJ-\ J iaJlidl o^p-^l ^^s/jb iO jJ^a ialS\j CjIS J ilpli Aj^jjjaj 

. _^*JlSIj 1&*UL ^bdLj 
i^LUtdl ol ^^11 <j» ^ jzyZ")! j iilScdl <1LaLJI ioJiidl 

oUI^^ ^ Lr ^l diJS Ij_> LU*U; ^ ^1 
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: oJujIj ol*l ^s»-I ^S^.jgT ^jU^p *^>sJl IJL* 

j_o<_Jl!I ^ j^oLxJl j jLg->- OS-Las' jJ (_^»tLo ?-l _Y 

oJla L j±2 l>- ^gJf »w^L^ jLg_5f j 4_JUi>l J^ai oJu.pI dJJ iS j 

. jjJ ajujQ? j oL)Lo SJlpUS' o^p-*yi 

j->-Vl J^JL^dl j e_i«15CJl JJL>^» j ajJlpUJI ol jJl^II JJU^ j^.V 

. Ajjjj^Ajl 4j j ij I O toil I J ioLo^$3l jil j3 jj J <Uj*>Ul 

. ijJL^Nl iAUL ojlpI diiJJ o^xil 
oIi^p j (i— ijb^jJl oLsl j^>- (j-* ) ajJlpLaJI oljJi>til olu*Jl £*^>-_o 

5jLlS" ik^s ^LL£ £J j^-l ^Jtj^^il (j iijLia -1 
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NAIF ARAB ACADEMY FOR SECURITY SCIENCES 
FORENSIC SCIENCE LABORATORY 

Project Title : Hair Analysis for Basic Drugs 

1. Serial No. 2.Date: 

3.Name(Optional): 4.Age: 

5. Sex 6. Nationality: 

7. Education: 8. Profession: 

9.Marital Status: 

lO.Smoker: 1 1 .Past-Smoker: 12.Non-Smoker: 

13.Date Smoking started: 14.No.ofCigarette/day: 

15.Date Smoking Stopped 16.BrandName: 

17.DoyouSmoke Cigar: 18. No.ofCigar/day 

19. Brand Name: 20. Any other Smoking habit: 

21.Ifnon-smoker,then Exposure to a regular smoker: 



22.Chronic Illness: 1. 23.Since:l. 

2. 2. 

3 3 

24. Medications: 1 Dose: Since- 

2. Dose: Since- 

3. Dose: Since- 

25. Last Dose taken: 



26.Natural hairColour: 27.Hair dye use: 

28.Brand Name: 29:Colour: 

30. No. of times: 31.Date of last Application: - 

32:Brand name of Shampo: 33. No.of Application/week: 

34. Hair cream/oil: 35.No.ofApplication/week:- 

36.Date of last Application :— 37.Date of last Hair cut: 

3 8. Any Medical treatment of Hair: 

3 9. Medications: 

40.Dose: 
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oL-jjJl ^S'jXj aJL^I oIaI^JJ 4iUi>l Jl«j jlfA-l 4*lpli ^li 
( * , ^ ) ( v ^ * ) Oj^iil <>* 5 j-ixJl <y j^lj J| 

ujjUdl oUlj^) AjSU-iGl olikl! ^jbiw-ljjJ ^^loL^JJi^.t 
oIp j^pxil ^ju ^5\jJl jLtjol (Jjjw A^uljjJ jjt*iJl oLup ( JuJ^-_o 

. aJ yJl 



13 



.IaX&\ y 
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ilj^JJ £j j-ill jjP ^Lo^fl ^ U*PJ» I Jul Jj Ajs^lll .ijJUJl cJU*~« Jul! 

jjJsUdl JJ ^ ^jj-ill ^Ijin^^/I Jjl*^ ibLj ^1 j^Ij 
oLai^il j» SjuJl?- LpI ji! dliL* j! ^1 aJ jjJl ^>J153.I olij& j jU- j 

ol j_l~JI ^ o-L>t^ jJ oLjJ_gJkl j (oL-ojjjb jJ~jI) oU jdl Jio 

. w>lil 

SjJL^ibljJJ Juljdl^)/ldijJ6'j^j J ^II ^dblgi^lp^^ jl 
b&jji Ji*j j ioL^-l ol j^j>t*JJ lJbJi>- Il^p aJlajJI ol jjjil j 

Ol^li»d.l u-J jika Ulj IgJ A^X^o^l iljll 43^o j\ AjAJ- LS 1^\ J ^>\} 
^ dlJS J jjJsUdl JJ ^ IgJsUj ^^1 olll l*£> y JojJ- ^LoU^I 
(oLL>*I~ll) ^yzj) <_£ ^1 j ( JjJl j ^jJl) 4^ j;Jl oL^xJl JJu£ 
i^LJl ^^j)/l J*>U- il jil oJLA ^JlP yC\S J . L^Uj" f jA\ ^1 jil 

ti^kj ^ LJl ^\iy\ tJLkL. dlJS jls t p-^LL ^1 jjJl JJuJl aJup <y 
ol _^~>^ jl ^^-1 ^r^l jJ^' oLoJl ^yaj^l O'i* ^^U^l 
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ioLJJ ^L-^jwj-SLSl JsLlJl ~ a j>^> iyS^„ ,yj~£ j 'LuSClJiS'^/I ^ j^Jl 

oj^-^l J^i-^J J ^»IJl><JU*I <LjLSo jll oJLft JJl^ Jp jr^jUJl JJ> ^ys ^»Ldl 
iJiJi^l o^p-*yi ^ ioLio j sjuJlp LJsLcl ^yJj^l ^Jiidl j il JuaJ .iljil 

O-iJ^a ^j^sxi^yUxjl jJ&U L^loj A^L^J-I Jjlij 43 jJ I ^JL jJ& La L§loi 

. aJlajJI ol jjjll jl ojJl>J,I jll tjJzju J^J Ji ^1 oLS' ^11 ^ 
JJi^d oLij J > j>L>J Jl ^Jl. o-UUI diiJJ 

j jjUil J*>1>- UJL UUxaI _^><JiJl Jl?- j oJl* j iUsVl jl <, (j _^*Jl 

S^jS" blJLpI jl C_3 j_P JJ J . N OjjJ*-a i\ j_o ^»JukjL~cl JJ 4jLoL^ 

jJlp- Jl 5jj_«jJI olj_o<_Jjl j!A>- j^IxXj (5Ju>-li jl <Lp-jL>-) oL^ ^ll 

La j_o_~wa oLa jj> 8 j jJjL')' jl ^juj oLui^Jl *tJb>- ^03 i L* 

i o j_>*_ju y^ oLup jJ^L^- J-*-> j-^i>JI IjLa i j c.J jJ j ^ojjjJl j^o^ju 
J^bu jlS" ((o-S' Ojji) jl I j->->» J^*^ £^ c-Jiol dliiS' 

ciJLS' ,j^-j> 4jI Lu J5>- C^-J Ji j I JL* o jj^a C->Lup J jr^j J^l ^J^T J ^ J * J 

^JLxiil ojLa Oj*>tJu ji j c jjJsLcdl ^jJz*-) j*** ^ oLup J tj^LS' j£S\ 
Lg_oljL>t^l ?-L«j ^ydl ^1 jll jl ^1 jj\ Jlp ^3 ^>cdl J ^\jJ>x^\ 
oL^jJl lg a ^ ^ *>L>^ JjLc jj^AJl jl jjJsLcdl JJ y^ 

^1 J ^IjinJL^^/l <P J j-^o il jll jl ^yiitAjl LfojJ^o ^1 A^^JI 

LLJw-u Jj (. Ijj_g-Ju C ^jL*iI t LvaLI C 4_L jjs *ULaj 
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( JuJj>iXj ^uixil ^LojiaIj jx^iS I !^z>- U Li j jjt*xJl oLup ^o^- £c^jLj jj^o 

a jil ^^U ^k^l 4jji-l J-ol j*J| jS\3 Jlo jLvJl 

jjt^tJI j Y . Y 

e_a_Jiil J jl? < aJloj (Follicles) J^-J j-^L; 4-U<2jj>- J^*-^ <j» j^-S 

a-JLj-p^/I a_<JlSCJI 5_1i^o jyl^jS" hJS j (OC - Keratin) JiJ|^-£JIj 
a J jJ» j ^Js- jjjJ j jJl IJla J^*j <. j j jiil j (Keras)^! ^^S" 

(S-S/LsU^ ^ jiVl Cu^S3l Jajl jj ikJjj (H-S) J£Jj-£Jl 

. OjIj ji JSw dJJi 

^j^Jj j-^JL) j jjJkl a j^^AJl Ja^ j «Cuticle» J^-J j^l 
. ( ^ ) pij JSLtJl «Medulla» %J^1j <J>yu\^ y> (j jJ- jd\ j «Cortex» 
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Cuticle 




Cortex 
Medulla 



tiLJbU ^L-Vl jjSGl jjSC US' Jai^J j ciUVl 

£jj JS" j jli oJ^jT tjU'S/l oJlA ^ J <■ ioLo-jS' 0.5 la 
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i_3 jju j <UlJ j jJl cJLJ^I o j JLCa ol~~>- ^3 o JjSs Jj>- jjj jjtJLiI 

oL-j-wU LgJu^ ^jjJl ^ diiji^j ^^tAil ^UVl ^plgj*jjjj 

. iJ jlil 

4_JjLj j j^cJ JiS j ajj-^JI £l jj^l ,_^2j>«j ^ LoLi ^Jl>cJ Jj c 

^1 £_L; _^Jl LgjjX^j ^1 iJjudl a~jJI j oIjlJ '/.^.^ <, *U /To 

AjJ^I L^>L^>-I jjji) Julys' Jj-^ <• (tjwo*>\j>-) <Ulwa*yi L y>\^s>- S i\ 

J^>-b o jj<JJl ^ys ^^r*-! 1^* i^*^-^ (follicle) o j*J^s\ jJl?- I ^>-l j 
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jULa j (Sebacceaus) ^ya-^-^L-^l SJlp j (Apocrine) jJ\ SJlp 

^Jl . . U jJ> J oIJLJLII j ijs^^l ^U^^l U^jjl j2i\ jlp yiJ jljdijl 
A^JLj oJ^ 4jL*J| <ujaLa J Jaj^l ^*Ju j»L>iJ jjj I j j*J^S\ j-L>- ,_L>-Li 

4tfjg'.U i jjjsLa ^t>"^\j ^>t*ljl jJl>- iflJalo j^ 2 "^ ^ J 

Jujjjdl iikio ^ j iJLdl iikll c i^JJl L)*>\i-I ^LoU ^» jj£ j aJl>-IjJI 



Hair Shaft 



Papillary 
plexus 

Eccrine sweat 
Duct 
Apocrine 
Gland 

Eccrine 
sweat Gland 



Dermis 




Stratum 
corneum 

Epidermis 

Sebaceous 
gland 

Cutaneous 
plexus 

Hair follicle 

Dermal 
papilla 
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^ j (Sebum) ^ j-j-^Jl o.>Lo (Sebacceaus) (J ^Ji^L T x\ SJlp j ^ 
ijj&jJl ^U^^l : Ujjij ^1 iljil jtjklj aJUI ^t^l L5 k^ ij^*^ o^U 

t <LJo j <Uji oLa _^^l s >^P j jCu j . 4^*^a~>lJl oilll j J j jX^J ^S\Jl j 
i>*Slj j^l IfrS J J&\ As^Sl O jiil 

e-Lilj ^ j_>~ulj jJl J J-s^-Sl (_£ j-s^P ^*)L«I j jjjj L*Jjjjj j»_~J^I ?-lj^l 

. L* jJi JAjJ-5^1 jl jil ^ 4iUi>l ij^^/l ^U^^l (, LjjJl ^1 AsLvS^L; 

. jjutJL L^IpLJjI ^ys j ytAil ^1 ^»jJl LgJLiol jl oljJi»til J _po 
yuSJl ^1 ^Jiil j» J>-Jb (Henderson) 0) ol jJJ>*1\ jl J j! jLS" j 
(Passive Diffusion) L$ ^SL*J\ jLixj^l ^LL^iaj (Follicles ^j^I jJi>-) 
^LdLj tlsLU jSSI jjyi-1 iajaio j^SJ s^Jl yjcp .(T)pijJ5djl 
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oi_A OwJL U Aj^xJLSI i»JlJ*yij ^ylo ^LdLj oUlU-l ijy jJJ»Jj 

< ^jjJl 4_P ^J--l 4-~o5" ( _ ? Lp ojjJb JuI*j (^iJl J ^ ^jJlp 



24 



jl oljJi?xil s-LSj jls 4XjIj ^*JJI j_c <L~J jl Lcj (. LgJsL>tj 

5JLSiJl j^liJl JilJ aJu-p Ju^j(Offidani) (Y) ^>-I ^1 _yil dill* U^o 

I jl* jl 4iJcj>to Jt-Jj ji» _^*-tJl oLj^to j ^jJl jjjj La j^P j 

aS*>U JULa jl (Jurado) (r) oLI jjJl c«ZjjT <, ^Jl> ^luJl oJla 

J^Lo L^_J?L»J ^ ^1 Silll A-^S" j ^tAjl J ojJl>J,I il jil *L~*J oJui? j 

Ai>j5~ J j (PCP) ^jd£L>L~ii j Ulj <, <ju\S jS^I <, ^jj^gJl 
oJlS"! (Methoxy amphetamine) jj^LL^jLol (J ~5' j_Lwa Silo cu« J>*i~«l 

SjJljxJ.1 Sill I j L^JsUj ^r^l 4P fju iuU*j^/l A3*>UJl dHj i^ljjJl 
4jj*J*}\ AjLUI jS* J^o SjJJ»JJ Sill I jl i~cljjJl OjUM US' . ^hAHj 

ji Jjuto £oLli jjlko ^»Li jVl oJla j ^»jJI / ji*Ju> ♦ , 11. ♦ , t Jjl*^ 

ol jJlJ.J.1 JsLJ jl jl Jl (Harrison) (i) oLI jjJl o jLi! 
SjJl^II j\ 4J| jjJI oLSji-L isLJj^y j^!>Ul SiU iJulS Jl i ^yjJL 

oljJl>J,l J _p-i j^^Aj ^-IjJ V^^' ^ A^-JaJl IgjlL^J dlii j 

: Jp ^j^a ^U^jj j j^aj J*>1>- {y> aj L^IsLj jl j*J^\ Jl 
. UsU *L1p J^t^J^l^loljJLkll JU&U 
. L>- jJ LULJjI oljJi?xll JsLJjI _Y 
. SiLc JpLjj^j oljJ^ll iJuLi J*>U ^ J^UjIj JLol _V 
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l^ajIjiljiloJ^J^L-Vl jJLs^ll y& jJl?- jli^bdLj (Follicle) 

. ojJjjxil iolil J^S Jl <L**~j _V 

. (PH) jjJl^JI ^Vl Jj^o .a 
j-£LS j Jl53I Ij*)^ ^ ^•^>_ j-s 0^ ^ j US' 

: <jcb>- j£ o^Ip ^ ojJl>J,I s\ j^JJ j^j-l ^ L^SCjl Jjj^I jl j . a^^I 

<LJljdl ^ll ^ ^Jo I jj* j Jajl jlU oL^-" olp j^xil o JjSs ■/»" ^jlxJLj 

jJ^j oLcjjl oJlp Jl>- jj j (Glucuronide) JlJjjjS'jJuJI Ju^tJ jl *LUl Jio 
o^/j^iJl u _1_p 5JL.LJI olxpVl : JJL« (Hair follicle) S^^Jl 

J-j-i^-^Jl jJ j_i_U» j (. Aj^itxJl aJ^j^SnJI oLS ^ll (. oljjb&jj^l j 
^Jukx~o US yciJl iaJ j jJl?- JJu£ J*>U- ^ jUsj-JJ oLS ^11 
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Lxjco ^ytJJl jlS" IS| <wsL>- aJlp J j ./?4-l *>\^~« ^jSG j ^1 ^il ^ys 

^y^jlii-l kij jUl ^ys <L~J J^-^J dJLS JlS' jJk j <bl*Jl ialal* yt^i \ j~>-\ j 
4_w^jJL) jJl jJtJu /JJ-^ - cl*>sJl ^ J-"" *L%*>ljJlJl *J-* (_s*J 

j_*_Ji ^>J^>tJL^I jJj I -La t i_jjUxJl olil a^jJL j^Ijll y^>j jLJ^U 

0L0 J-JL£ ^L-jj-SJ jLojJl j ji Ju*-)j (Casper) (0) ^ ^ AoA j-Ls- 
^1 L-ljjJl jU ^SCJ j(Nakahara) oL^Luio^l 
oUjJ^I JJl^ ^ j ^jSSCl oU jSCIl y> J^o ^1 /IS" ^Jl Jl 

(Radio -Immunoassay) 4 \s ^ysj>JaS\ tiUS i^-La^dl j ^^^Jl 

oIjJl>J.I ^jP cJJLSGJ 'tLi^ 1 J y<JJl ^IJ^U*il lj jijl J jl ^ a ju& cJlS" j 

^Li-I p^Jl JL>^ ^ ^uiJl ^jl^u-I y> Jjl jlS"j (klug) (v) ^ j^Jl jl 
^IS^ 4^1531 bjvail J (»JL^I ^ jlll j (klug) ^liVl (JUJI 
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jj<JLSl (Jjj^- ^-Zj t*L~s>- 4J aIsUo j~j<j iSj^laJl 0 jj&j jjtJi ^»l ^>sJLo 

j\ J^Jl oUp U*U* JsUl J-Uj Jbdbj JSL- J >^ J! (JU)I) 

JjT(^HA*) <A) (Amol) jlSj 
(Valent) ^jl^jl^Ij ^L^uJJ ^LUj ^Lil ^ Sjji^il 5 | ^il 
^rwsJ^»JJ a^jJL j^^jIS'jSjIj j^^jjil ^ola Jj>ijd <c^jtS jj<->iJl (^» ^ ^ A ^ ) 
^jJ iJj-^-a yciJl J^gSbS^^Jf WY-HA^ ^ Soil J*>Uj 
JjL*rjcJljjfcl»UuVl jl^l J^^dlol jbl jlijSL^jlobL^ljy ^ 
jl SjJii»J,l jll Jl>j^ j dlS" JU^o ^ oJuJl>- S^p-I cJl>oI J ^_~*Uj 
. sail 

^ j_4w^Jl ^jJL^-o iij-o-ftl j jj*-^]! JJ^ ^Uxp-I J jl Jiap US' 
^JbjJl ^U^-^/l IJla juxpI j ^ <\Ao ^»Ui ioJm ^ ol jJJ*i\ j 

ij^-jUM ol jjjil J^>_j^d l*» ^*sJl j JJL>si3l (wJl 5i LS" J jUj <LU*Jl 

J^-~P ^»Jj>iI~ll j^aUJl ^olj Jla OljJj»*ll ^^Ip ^Ui^SGl J 

jl oUcljjJl CJLol j p-Iixdl j^jjJl J olj jlil J : J^ <• 

^ j_Jl A-j^JJI J*>1>- ^ dili j _^*JLSl ^0 l-Jj>- IfJl jl j^SCc oljJt>JJ 
JlSCiJL) a h ■> la : 7 ^^SCc N oIjJl><J.I jl ajj-s^Ij o jlil _^*JLJl jl j ^*JLlJ 

. joisai 

j_*_JLSl ^j-o ^ j_«w^Jl j C->ljJJ>*il ( ^/?*>L>iJU*i'y (j ^Js SJ^ C^aJixX^cl 

j ji~c*yi j ( _ 5 Liil J j^^l Ji* ajj^2j«JI oUiil LfJ o-al? j Sjdl oJL» J*>\j>- 
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SLJLJ j (^JlpIS Ja~c j Cj\Sji\ j ^U^Vl j AJJudl £%>Vl JlJL>^o 

jtJC^jLp Jjl^o ♦ , ^)dJ^jJL5j J a r jJl u ^.U-j( l ^jLp* , 0 

J^U- j (ysia ^ £bJl tjlJb jr*^' uk^^ ^ y^^. ^ bX ~ - ' 
fLJl J*>U c b^ail J^U* Jx-^Jl Otf (HAt-fHAY Soil 

. Uo jl oLc/Vlj JLsUl iJU^I JJU.ll 
SJuJlp Li diJLLA jl 

I g ■> 9 J^o-*-* 8-5 J-bto Li ^js jl ^ j j_*_jJl * j^^Jl j Ajji^ I j oljJ^ell 

^jjJl AjjLall oLxljjJLj a-JLS" jjtAJl ^-^^ oUaUti^ll 

4_0 jJu>Jl j! j J-jL*. ^1 jj<JL}\ Joj^ ojjj-s^JL <bl t jw Oj^>4 

jj*-^ /»! j-?tJLa JS 1 ^ *l j3>- jjL( ^ ♦ ) ^1 J^2j j*JiS\ ^ j^JJ oLiSGl 

^JjjJkl ^JoU 4_v»L>- 4_a_^_i j oLj j_^9*yi jj-P C_jS-JL£\_U J-cXJ (j-^j -l*-" 

^ tj^LS" jJ>Lil i-^J JuJjxJ ^J3^*\ US' (Goldbergeer) (<0 0^>b j 
j^Jl »1 jx^l ik-N oL-Iji c~5! j (Valent) 00 u^Jdl oLup 
JuJl£ ^ t (Tagliaro) (n) j^Jl) u^jjll o*>U ^US oU Jlp 

(12-13) jUl-^L.,! LS'j-S'jjJ j qU-P-.ILS'j-S' t O^L-^j— 
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S\ ^^-Jlo <jo <jJu L-Iji o ^ l^-I j (Hamoki,KidWeLL) 
jlS/l ^lil ol^p JJl£ J*>U ^ ^ ^Vl J >^ u?„^ J^-° j 

A^lsUS t _s^ a -*-' ^ ^AjLi Oid^ jl ^]| I JjUM (j^P-Ul L pOAJ 

ojilj ^UxJl <i ^jl>- (_$iJl ^ojJl <, (<p^-l) Lg^Uj ^L*S3l jp 
oLk,t.U,l Jl* t (u) (Kintz) ^JlSL JyiS l^^L* J\ 

Nakahara,) _^Jl oLp JJu£ J^U- 

^jbo c^OixX^I j ob JJi^ ^ jl j <L>>L>- U5' (n "'' 0) (Roehrich 
0A - w) (Moeller, Nakahara) LJlk>l_l jLs>- i^a J JJi^l 

JbJj£ 4^*>lj 43*+P J A^JlJiA~\ }\ jj\ JbJu^ J CALLS' d-»J^I 

oJJu iL~si> i^jj (Carboxy-THC) dLL^S^jjlS" jjJuUI Jsj>\s>- 

^1 ^ ^lyr jjlj ^ * oJ«Jb yZ-l j*J> ob ^ dJUiS" ^ykoU-l 

^ ^Vl jJLa^I >-a.-t.-< f oij m - n) (Cirimele, Kauert, Moeller) yd 
(TY) (Janes) ( JL^jjLjii) oljj^jUl Jio jJsLdl y«Ji y> J 
^-Uj J|j3 M oU jJl! jlS/l (Yr) (Nakahara) ^JlJl^L^J 
Jaii j\/1 ^ ^ j^lj t .L.t.<JL iiLedl d>U/Vl 

jLLp Ls<s jJ Y * JpVjcl* ^j/2->*-Zi oLl^p J ^»Lo jLo j jJl 

oLI jJiil J j ji^Ul ^J3>z^\ m) (Scheller) iL^l? 3Jd j JJlJ j-~£J 

/ oLko jLp- t (GC-MS) Ujl^I ^aLko jUJl Lsl j 

(Radio-Immunoassay) ^1 jJu^il iSj^j (Ms/ms) ikSCJl ^Lko 
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ij^jJl iJ ~ r ~jjj2j j&i^i I jlp- ^\jJ*£^>\\j*>-\j c(RIA) 
Photodiodarry^jlj^jJjiJl ^LilS" ^ jj ^ JJl j (HPCE) 2*L&Jl 
^ j^^l ( _ r ^ojji j ^x^^/l jl^^ljjJlojj&c^J^u-l^ j (deteetor 

/ jUJl Lil j_p jJ j_o j j^ - jLp- iJJJiS' j c Lg-i ojJl?J,I ^1 jll Ju Jj>tx] 

_yi*tJl ^J> {^ktS ^ j£\ ojJl>J,I i\ jll oLp ^-^jd <_j^' J 

: oLI jjJl 
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JJb>sdl Ifo* *J ^1 4X*Jlj yviJI J^UsJ 4^Jb^Bl%J.I 



, Jl 2LJI 
JJblxJI 


pJj>e£»JJ jl^J-l 




4 P J^sil 


p^A* 


GC/MS 


j all 




p^AI 


GC/MS 






p^AV 


GC/MS 






p^M 


GC/MS 


Jiij^ll ^iUT ^.jj^a) 




p^Y 


GC/MS 


2h _ ^s" 




p^A* 


RIA 


,*ru «JLI LI 9 V-> ("rulS" aXjl 


ex w jc"- 


p^VA 


GC/MS 






p^A- 


CI/MS/MS 






p^AA 


GC/MS 






p^M 


GC/MS 


j^Jlli ls"j^j cj^Jlli Is" ^s" 




^^Ar 


GC/MS 


(^alXjjiol Jjl~^ 


ol^li-AoVl 




GC/MS 


J^akjjiol Jjl~^ / (^frall>i.<'l 




pmr 


GC/MS 








GC/MS(THC/ 




ol^ll 




TCA) 


((olJUjioUS - )) 




P^A 


GC/MS 


(CBN) J^oUS" 




pm*\ 


GC/MS 


(CBD) Jj^hS" 
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k_JjL>tlil oLil jJt*i ^j^a oLup (J^-^- <L*iljjJl o j-* .XaJc*j t_S J 

t ujjjLS" j-SvJL; LgjJb- ^ydl *wJlj*yi ^ iJjJ ol ^s- j^sS\ AaW.a 

5JljL) g ^; Lf^>- ^ j£\ i^Jlj^l y> j>A ^jl>«J oLp JJ^- 
4— IjjJ dJUi j <ju>-Jdl ^yz*^ ,yol y^> i~d>xJl Jui*x~« dJUiS" 

^L^LS" o L2_?JLo iljJtl 0 juh 4-J jjJ ^LJLjJI S*li_£Jl iJLsL«Jl 
jLp- dJUiS" ^o^jl^j j,-- j (Photodiodarry deteetor) i^jtjjjta jj yA\ 

I ilSLa ^ j ikSGl ^JLko /jUJl 
j^^iJI oIlp 

t^S- jig"U (jUP j^>fJ jAjJl oLUP Axi 
. <L*ljjJl ojjSs ^3 (I) 4P j^ojsxHj k_j j-*JJ 4P j^ojs^a _ 
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. <LcljJlSl oJlA ^9 (i— >) 4P j^sxllj k_9 J jjU^Jl 

j-x^Z Oj-Ljj SJj>-Ij (0 j^xil jvl^ 

. dUi JJ jl JJUtdj _^*JiJl oU _^*-£JJ J^^- 

Y * * (Jjjt^j ^U5»-jil £jA ^y>\J>^Jj\ \ ♦ jjvJLSl oL*P 

0 jJ^Jh" ^^2^^. Jl5 J^o ^1 ^Jlo Y ♦ ♦ JjUtfj ^UeJii I A p-SOJlP J 

d«>*>L*> 1 g 1 ... c. (I) 4_P iaJbi- ^1 ^tJ^ 3 Y* ♦ CjJl>-I 
dJLli j a j_o Jl5 ^gi (ol jJlJlJlo) V ^1 jlill jjJ^ ^ybo t^ui-f ol j» 

( yt*lJl J^~i0 Aij^iail (j-^ij C^iJs j oJu>- ( _ ? Lp a j>s ^ ^JJt^i\ 
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JaJli-l Jjj^- ^ tiiii -Uj oLpLc oJli j 43 ojl ^ 4iT J-5 j>S 

(ExtruleO^i j_wJl J-yg-g-U Lj*_o ^^-Lp-j :> j-"^ ,^1 dL J j>njJl £-* 

^a^^l jias iJWl ( _ r <s>*>U*i~-Ml iaj^i? Ul ii>-*>Ul JJ^x^l oLJujJ 
c^- cSjL^p J jI^>^ ( * , ^ ) dl>j j-^ jjJl^JI (^yiaU- ol j^LL V 

. OlpL« £jjl Sdij ^» 1 * Ojl 

diJS Ju*-; 4_pLc Y £ 0J1L j ^» 1 * ojl y~ ^>-ji J jJUt* ( • , *\ ) 

J^*. UJT j-«-j<-SI J ./? aJU tiUi j iJliSfl jJi ^Lol (Extrulet) 

^jlsi JaJi^ ^ ^i^Jlo r « jj> o%/\ j >ii cuaJp <^*>yi jj^di 
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^(HPLC)4JUJlS^U$3l^LJlLil j*yjAjJ3\ jl^^U^y 

c-aJ-IS" JjLJI JibJl ixili : j jSCJ j (Beckman) jb^SCa 4^ jJi 

250X4.6) iLo'b/l ^ j^Lp e_a_Js> jj US' <, jlj^J j 

. (LC g DB) Sale Ldl j (mm i.d 

Jy>l JjL~»l lS (3 . 5) 4_;_~J JibtJ ol j^JlJ^ (V) LgJl liL^La 

tiU i-Sj j-s^Jl oil j_a_L^i ^L^>- J j\s>cj> ( ♦ , ♦ ♦ \ )j 

J jJl>^ ( * , * ^ V)j^» jJlolL- j» J ( * , M Aj) 

j ji ^L>- jUU jil jxJl SJljl AsliaJ j! J^-jJl ^ys^U^^/l 

Jl^_L>*jlSI Lo coils' Jds j . o ^>tAJJ aJl>-IjJI oLjX^il jl oU jSsil Ji\j 
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oJl^ jj (HPLC ) iJbJl S*liS3l JSLJI LSI J ^ J^r? 

. LoU^I ^ aSj (HPLC ) aJUJI 5^U53l JsUl LSI j*yj*jJ2\ 
ijLjP ^2 tj^j j5\Jlj fjru jSCjJI *u^vj (V) pjj (Jj^Llj 
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(V) «J j JjO*- 



4*L* Y i _ V ij-^oU-l 


4*L* Y i _ 1 ♦ ij-^oU-l 
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lil ^ilJ ^jUU ^kJb oLyil j jJl ^*Jl iJlj| J ^Lo ydJl 
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^jCjIj j\a} \ JiS' iolj 0 j^C) ilSC j^rC-o ^S\Jl A^^j i) \ ^-.^"i Lo-^-o t^ru ^5CjJl 

^! y> j iujl ^£dl ^ aJIp i>- ji oli (Solid- phae) qp j^UJI 
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ob (c) j (1) Sp^jJJ ob (B) oLaJI ( a ) <jil*JI 
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jLLil j^iS" jj& iJUi oL ill j! j L*L-H ^1 ^k^l fcJl 

jLip'yi uJl^-I isij . y»jtJi jjj- ji^o ^ 1p jis^yi ^jji j 

La 11 jli jj^XjJipUJl jw j5sJl ioU j jjiJ jSsjJl Sill AjLxk-jSGl ^JaJl 

J5wj jS 1 _y L*\ jjJl j! Lcj oLS" J.\ oJla Jia ^y^^^i 

oJu>- jJl AjL^^kil AjJlpUJI AjL^kil jU AjJlpUJI oljJJ»d.l ^^Lcl 

jil L pO-*-> ( j- a oLLjjtj (»wJlj*yi) 1— JjUxlJl oUI _^>- 1— s Jl^j 
^^x^aj jl L^">U- ^j^-C ^1 A^^Jl Sail JuJu£ ^1 AjJlpUJI a jJl^ll 

. oL^abuio^l jl ' ji*^^ ^-^^ ojJl>J,I s\ jil 
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. jjt^Jl oll*P £ 
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,^4^ (diffusion) <, j LixjN I iw^U- <k^.ljj Aj^tAjl tiUVl _^p ^jli-l 

(n) (Henderson) j (Y0) (Ferko ^ J5 Ul^l l^Sle^l Jj^ dUJ^j (L^p 
^ <ul o^lJI m) (Nakahara) j (YA) (Wilias) j (YV) (Cone) j 

p-p ^JL . (Lib <u^»*i j ^tAil 45*>l^ pjo) ^jl ^il ^» jJl ^ ^j^l oIpLJI 

CJLol ^jjJl j u-jjL^jJI oUI ^jIp u-jjUxx]I ^ AjjLia oJjUJI iLii 
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^_JI jbU IfJb- il jil ^ l^J^U- t -a..t.<Jl jdl i^jJl sail JbJLsi 

. Lie ytAJl ^p il oJl* (^^J ^gifl dJUiS" j 

4_^-jjJl cols' j j*>Ul oLjL^SCJl j ajj^JI oLiil ^ . \ 
J _pt5" jxLLa JSC] _/*^L J^-l j j^jXj dlJi j ^15 j50l j (olJ j^^M) 

p~~*A> Ig^gj JjLc jj iJjixJl ol jjjll J oj^xil j^Jl} j»j|jJl 

j « ^Jo L5 t i^^l ^ jLJJ <L> ^xJl e_djL! ijr.slS'l »w^jjJcdl Jif*-C 
^»l ^>tJ^ *u^o^>- olj^ j^L? (jiJ j£4^ Cy ^ ^ j-^**- 0 

Olpj-^J l$l* ^£>- tJ-^J diiij (3 - 3.5 Kg) jjjj L L^jljjl 
*lkpl diJS j ^lil tjulS" jS3l J jJUlC j l jiJ J ^\ J jl^> 

a i twJjl J5 f 1^-* <• 5JL^-I j <p t^Jjl J5 

J_*_) i»J j ioldl 4P j^sxib ^jjj jj^Jl (j-^*" 0 ) 4P j^Pxib 
jjtJi ^»l {j^~^s>- ojljJL Lc oLoJl ^-^f- ^ Jij (T) 4P j^ajsxiL 
oA^-l J 4_^otS' JuaL>tJ J <P j^>t^a JlS^ Oll»P Coils' J k Jjl JlS^ 

jl ^jj.aj'yi JljI jJ-^j jl l^j^ jS\Jl *u<^J •JjJ^- j J^Jj>tiil oLL<kP ^ 
{ jij J ^\ j uulS" jSCJl (Metabolites) ^^jI ^ j ^Ij^I ^^Ip u^jjil 
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jiJjijMl JjjIj^j Si U <L~J jjjj>txJ (JJJJlS" j tjoj jil j u^lS" ^ili 
. ^jj ^gJl ,_^2jI u^i jjil SiUj Oid^ ij^i (£' 

High performance capillary electro phorecis (HPCE) 

(il? jJ» ll LS\_L~Jl) aj^^^JJI j jXSCj'yi ^JLkio <jv\£ j 

ujr?" j-**"' J Ajjtjx-f oljjJl J ^lai^u-l dJUi j 

lJ-^IS" j LgJL^ai ^ ^Jl il jll j_p t -a_,t_CJ j aJLo oiLkS' (<\ , Y) 

c_a^5nJJ ji^s jJli Y ^ £ j jjLi YVA oL>- <J j^j ^jli^jb y jjsJI 

^LbSOl ciLko /jUJI til y> jj^o j ^ jlg^- 1 . ^ . Y 

(Gas chromatography /Mass Spectrometry (GC/MS 

(GC/MS) ^Ml^Lk* /jUJlLil ^y^j/jl^- JJuttiJ,^ 
. Ubi-I ol^j^il) 0L0 jUii aSjU (GC/MS) jlg-p- ^Ijl^-I ^ : 

♦ , Y ( _ r L>-l Jlil 0 Jbai j 1 jJLo Y - ♦ Jj-kj (^^xAjl J j^jJI ^9 1 j&yy>j j£S\ 

as>- ji . j ^ * , Y 0 <L>-|ju l£L~Jl SiU jlS" j j^oJ^a 



49 



O^-a jj jr iaJi JS" ^ J^-)^ *\ <->^ij^ J-^*-? -5 j^«Jl J*>^ J^^- jL*^ 

. jsiSi sol cjsj ^ r * • Jl 

j jJlSG^/I 1x31 ^Uaj ^Jukx~d jlSa ikSGl ^JLka JtgJL- ^L^jJL L>l 

ft 

ytiJI oLjp * • ^ 

C*Jlo>- (^^wuLui J^-^J _j-gJaJl 4JLkla) t^Jjl _^*->i *- 

^j/* d 9 J^- 5 * - ^ 1 ^jl J • *4^ a5 ^ ^\^C^X> 

^Lyg >wJjl J^J/ 8 i^ 2 ^ ^ Jj^X~clj^JgJl 4tflg'.a ^*J^ 4JI jj C-JT . Aj^ysl^- 

jjoLS' j-S\_Sl ^^La jj-a j_L_S\_U /»! j^>i_jLa 0 oj|j_LaLa ( jJ&- jT (*wJlj">U 
dJJS J ( Y ) <P j^>J>J,l J ( ^ ) Is- j*S*i\ W_Jl jl J^a w_Jjl JS3 Jj^l J 
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oIpLc \ Y Jl*j j*Ji ^Lx^p oJl>-I tiiiii' c ajJlpUJI ^ys^Uti^^/l 

^a^- j 4-pL~" Y £ J_*_i t ojl JiS" j^-jJl OLUP Jj>-I j^aJU*il 

** ** 

aJulSLSI cJLk* /jUJl jjy>jj> jlp- j (HPCE) ^^n-iJl s jo^Jl 

(HPCE) jl^ JJb£ gSli (A iVih o)iJlz)| Jl&iVlj 
^ ^Lpj^^o J5 y^J, ^ il jil ( o j 0 j Jl^-I 

Jl^ ^^LojJl LaIJLo J oiLa Jl^ 4_w~J J iwJjL^jJl (wJljl ^JZS- y*S>^A 

. 4P j^>^o 
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(T) (juji^l JjIjj^j ( ^ ) J^jLS" jSOI ^ili V-L^l oLj«JI £ 
(HPCE) IJUJI S*li£J! Lrr ~ij> j >£WI 
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(n)^ jslsji 

5JUJI Sfrli^JI j^^^X-llI i J*J«JI tj^yv+tjjij j£X)l\ jLf>U dJJij jjuli" 

(T) (juj^j^l JjI jJ^j ( \ ) (jii^ - J ^~r* 
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(V) JiLiJ! 
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(A) pij Ji^JI 

5JUJI iVLi£Jl ^ ^r-r^J^J j^^l J^>; ^gJI 
(V) <jul.i (T) J^jL^sJI ^itij ( ^ ) Sit) i Lu^ 
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o^LpI (o) pJjj(OpJjtjJ j^i-l Lgj^a: ^Jl il jil ij^J jl 

oIa (ip j^*-a J eJl jl 41^<) Is- j*j>zl\ Ob Ja** jla 

J_X_> ^*JlSl OLjP J I g jl C-AaISGI SjJpxll Silll jl 

Jl jjJl JJUdl aJuj^ ^) J>\ jjJl J-iUxJl aJu^J J ji\ o~Jl oIpUI 

^»Jlp aJU- J <bl e-jLyij iJLft j (, ( jii-l oIpLc £jjl J*>1>- p-wvJ^I J 
0>ll>P Jj>-I f j£Lo^2 ^»jJl j (J jJl £jA oll*P J-^ (J J-s^-l 4j jJW 5 jl i _^"J 

Jl c^iSjl JkJ (^„)/l) -si jll sIa jl Jb-^L dUii" LgJLJus^ j ^J| 
J£J / (l^jJU ( ^ o o) oJdJ J^JJ JjSfl f jJl J*>U ^Sfl JJ-I 

^ jJl ^jd J^-> L^jj ^yjsjjJxJl ^^li^j^ I J Ol Jj jt-> jr^j 

j_JiL>Jl ^ jJl J^a 4j_JLy2 lg">»>.,t Cools' J IftjjJjjj jj^vol L^o C-J^-Li ^wullil j 
ojjo Ij^j J^LaJlil *uLa^p f-Lol j 4j| ^Jzli^ lift J^a j . jjlp j j^aliL| ^ jj| Jj 

4_l_v2_)jJ-L) ^j-A-J J a jJ<_JlJl ji-^- J} J _p-jJl J (oLUti^il) ,_^aj^l 
UgJ o- dJUi j ^jJcdL) a _^*-iJl pJl>- J} Lfia j (Follicles) Aj^tAi I 

I SjJLJl £jl>- Jl jT-> (j- 0 J (aj_^-^JI oUllji-l ^jJ^Ssj) S^*JlSl j-C 4tfjg'.a Jl 

5_JIp i~~jJl cJlS3 j^M Jbw ^ _^l sol ytiJl <il jl liU 

^1 ^ JjSfl ^r-^l J*>^ 4i]|jl jl*. j^SfUa JlLyciJl jl dUJ^ 

<U^ftl j j*> La j . ojJl>J,I Sill I JsLxj jl 

o jjo *^a ^JtAil Lgj^>iJ ^ydl »w-^lil aJU<S> jLlP^I J j li| l^a|jj>*X~cl 

jjj_A J-La iljjj-l Sj_g^>-*yi SsA s-liil Ljj j-s^ ^-w 5 

JJl j_^< ^ Cj1jJL>JJ j ^ j^jw^Jl JlP AiaUJl Ol jl^llj ^jjjlfi-l 
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iJlSvM oJ5"l a^jL^o oL^uljjJ 8 j->^j £<° ^jLxJI o*1a 

tjoLS' j-S\_Sl oIpLc ^Uj Jl*j (j^j^l JuJl^ j cjLIS' 

(n) (ALDO) JlSiS' (r0 (Gygi) o^J l* Jju ^jUxJl oUI^J- 

tl^J^dl jJV^ J ^j^^- J i^j^S 4ji 4j*cXJ 

cLLLj ^ ^jJajdl l j r aJt^AS Cj)r^ j&\ <~p (j-* 5 '" oLpLc ^yL*^ J*-*- 1 
jlj^i y» iJip ^Jlp (rT) (Niwa Guchi) lg_> ^li iUbr i-ljj ^ j jjJl 
cjLLS' ^ <l)I ijyJ a ( ajJlpUJI) ^j^oLxioMl Site l$i<b- ^ iw->jL>ixJl 

Aj^JJl yuS> oLup ^ (rr) (Nakahara) <, ^L^JJl 
j Sill I oJla t jp cjLISGI ^ Oi^ uv^^ 8 ^ o- 5 ^ 0 oUxJLo Jl?-I 

i/* M j?j> ' j-^ L^^ 1 f J^ 1 lT^J Jj^ 1 f j^ 1 

. l$J»bd v*Jl*)l ^Jl J*>U ijsUjl 

oJla ^ Jij>-*>L> (tjiij j-ll i-^J) ^jjjj^l A^P JJ^ ^SLo Ujli ISI 

^-^LxJl ^ j-Jl <-^*J J - ^ 4-^»o j c-d^S" ^ aJI i^uljjJl 
<ri) (Cone)UjLp| 

^ jjub jSGlj u^jjil ^.a-^iJ OjO^ 

^SbJ j (Cone)^^Ul ^5li ^ J jUJl ^j^jL^ ^-^L^" ^ j j» j» Lt]| j\ 

JI^IjjJIoIa 
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1 3 S dJUS j *wJlj*yi u-jjUxJI oUI i^ljjJl oJla Cj^p-I . ^ 
oL^p <c^\ji (Cone) d-^LJl <_£ jj>-t Lcj j^jj^^I SiLe 

^•Iji Cols' Uij (j^«JL| Jj>-b j^jj (j^Lc^l ^^aj^fl) ijjijjil 
oLo ^^Jlp tjO-^Jii uj-jta j-^' J Oi^J^' l^- 5 ^ 0 (Cone)C^LJl 

^ jVl oLpLJI ^ Ig-ya^i (^cs^' <l£*Jj^ S:> ^ 4^rJl -V 
(Cone) j! J\ (Cone)c^Ul J^i t >*( t >^-l Ju^ oUL ^UJ) 

^j^>\ Loj I j1?Uj Lfj <jo oil *M j'y aJIp a^tJI cols' 

. (Cone) ol^p ^Uapl JJ JiVl Jlp 

5JLLJI oLcljjJl ^^>- ^jLo jl olitAx^-Ml oJL» j^p ^jaJl^ykAj 
j^SCcj (Hair Follicle ) I iLs^ jJl J^-^ <_^l « jJ£*ll al jil 

4 t . t 

: Ju> :UjjJl 
jjlS ^ybo twoJw ^iJin^L cliij aJl^IjJI oL 
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a I jl\ Jo 4J_J>LJl Ja-jljjJl diii j (Dichloro Methane) jllJ.1 
J6j jJ\ 1.1* jl tij cj 

i-^-iCl -Uj^L (H -S) OJL^SJI Jajlj^l J^UI Jlp 

_y^sJi j oIjjl>j.i Jajij^ii oJla Uj-^i isij (S-S)^ i 

Lp- jj J^j£ Oo^Jl ^yjS ^ til jl <^-~~ i^-AL^I Jajl j ^il ^1 
. *lkp[ jl aSjUL* Lai i^J&Lj Jajl jj ^9 J j>-JlU IkJiJ LJ j jX$3l 

(Adsorption )(jU<2xJ I LgJajl jj ^LvJas jiil j i~Jl jJl j*Jl L>l 
^IxJLj (Cuticle) J5Cj^J I oU ^ j 5 ^JUL ^L>- jUU S^liL 
jJl j^Jl j oCjiil 0 Jla iJl jl Jlp J^j jbil j ^ ^Lj* l-uJu. jU 
( _ r 2-o ^jJLJLj I g ■■■ a i J^-> j-r^l ^l- 0 _A?d ^ J- 2 V^"J^ 
. * ^1^1 I'-j-g- 1 jjLdl Sj^xj *uL>-|jJl o jjtAil oLjX^ta 

oLj jJlLI Jl^jJ ol j_« iw^jJdl ljL» ^iJixX^I J^ij aJlp j 

. 0 j*JLU ^^P-jLii-l ^ig...ll £jA LaLc JjJl jjJl J 
L*s j^jtj <1sS>- £jA AjoLlo J jjJlo J 0 j-iS" <Uv'*)L>el»^l (_J 1—4*1* JJ JLdJ. 

J^-^l cJ jLj i^cljjJl oJla jl i LgjLjX^to j o ^*JLil oL ^SCj ^^Lp 

jo ijjLLa LJji LgxJUa L^ljJiJ iii^J Lg-lSI j iw^^Utl^^/l (j JaJl 

4jJlpUJI Aij^kil jl ^jlxiil o ^Js>I jl5J j ajJlpUJI j ^LsaoU-I jcij^kil 

SjJl^II Silil Jlp JwJ l^jT t^-jVl ^ (i jL£l bj^Jl) 

J\J>i_**J O^/U- ^ L$ ^>- 'L-^oU-l iflj^iaJl £<J 4jjLLj ^Lwl J^-^ 

jli o ^*JlU ijLo j ^Jl olj jLxp^/I ^ Ljn^i> j ISjj : JaJLji-i 

ycJJl j» "ajA>zi\ JlpL- Lfj JS\ Jl ^ *\ ♦ i?-jJb JaJLsi-l 

A^jjJaJL JiJ^jlSI jc^p j-^Sl 4_^Uti^II j| jil ij-wJ j j£j ^LdLj 

ii j-*-5l ojl ^ AjviaU-l AjLjla}\ ^»|jj>t^cl JLp Os i^ioU-l 
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A-ljjJaJl jli (ii jJl Sjl y- aVj.>) iwioU-l iaj JaJL (43 jJl ojl y 

. LgJl Jws- yi\ £ jb\ gSlzJl aJoS"! U dJUi j v-^jVl ajJipUJI 

LsI^pjjj^j ^SGl jlp- Jia AjjJuxjl aJuL^I S^p-^l ^luixX^I _V 
^ jSCJl jujl^ j t-iiS" ^ (HPLC) iJUJl S*US3l ilsLJl 

jjijLas j*y (iUi j jjo^-jii ^jji oLp ^9 _^5C3i j 

JUl J jjUt-^JI J_a ib-*>\il .iJLxlS X^Ji iJlp LjJb j j-SCj ilil 

^ojUJI JS" (jjJ L-jjij yjio jLgJ-l Ulaj SjJl>J,I iljil ^ ^Uxil 

L^^ixJl (J e-iJilS' i^ljjJl c^>JJ>*^\ ^L£L^ASy\ ^ j^Jl 
jlgj-l IJla iJUi ^Jlp Ly SUi LgJip J-^JlI gSlzJl cJlS" j cpUJl 

i jJJl Lg_aJukjL~j ^^Jl j igjLtll oL5 ^11 J : J^ ^ <ul Jptju*>I 

oik j (HPLQaJlJu^I Sj4^-Vl oJla SJbJbU aUlJI jl 

^jjb jj ji twills' Jia i^LvJ-l aJIp <-aJ>\ oJuJl?- UsLcl 
oJla ^a e_iJ,LSCil IJla ^la^^l y» j^U^t |J (photodiode Grray) 

J j_*j«Jl ^j^^jjji j A^Ju ^a 4»lai^U*.l AjI Ml (HPLC) 
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il Jl i*J>) aJUJI 5<=-U53l jjJtAJl ^ j^jJI ^r^j J j J^l (HPLC) 

e_iJ>l£LJl Jp Jjb Olj Jlo j^o ^rU jl y \ j_oLp Jo oL*il 

^ 4^5" j -c^wJ olS J <jp a-j dJLSS iJo^j (^JJl 

^j—^jji j y^JMl jLg-sr- J| L J^ I^Li t LgiJLsS- j: J| 

4_;_~J j-jJlaj j iwiAS" J 4_oIjJ^u*.L) IJp J Jl ^SlrJl j 

Lg^5*>UxX^I Jl L^jj-fij} JljJlJlj Oid^ J^' t_s~-~^J J J' 

JUi IJLa jl J jiil JUJ Jl Jl Jp J3l SjLc 

J ./? all jLf^- £-* ^ ISI ^-SLjJI oli Ja-Pl Lf jj IJlp- 

. (HPLC) Jl >Jj* j J3I 
(GC/MS ) ik£Jl ciLk* /jUJl LSI j J 4^ ^ Lbki~d jl 
JJlj^ i*SLiJl ij^Jl ^ j Jj ilSj Jj ui^Ul ^ JJ y> 
tj^-j-o^l jl iw-ijL^jJl oUI j-^-) j-*-AJl oIj^p ojJ_?xil ^1 Jl 
(3JLS3I ^JLko) i^.aJ.1531 iJUi j aJUJI LgXw-L^L dJUS j ( jr^p Jadl 
Jl d^-Ul Ijlp- JJiijl _J Jl oli oU J3.I ikS" Js 

jjulS" j3l (jjdJ <J*dP tl^jj^ 4~~o ^J^- J l^«IJj>tl~ul 

JuJj>td (JJUS j ^xJLil oLjP ( Oid^ J^' <JdP Jd^' J' Jj^J 

oJla 4_JL*i oJla ^jLJI oxul Ji j <, ^1 Jl oJl^J (^Jtil 

. AjJuiidl aJJl^I oLJixil ^Ijl^sIw-I 



*U>- jj jjl Jl j-^Jb AjjliLa ljj>- La«^-a J *>^li L>- jj j^j I jjl jJtAil • 

tc Jii>o yciJi jl £~s>- <jj*}\ j] t c_jUUi <, ^jji <, j jis" ^ _jSn 

<lLajjJ-I JUjjL>til jl *U^-*>\jJl il Jl C->LL>tl~wa J j-i^jl 
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£Jlp- ^1 4 jg . ... i »w~~~J £_9Ju JJaj j LfcjjJu Iglgtf-^ ^1 j Aj^lil 

JJgJJ ^^L^l jl ^lj^*lw/^l ijljb ^ jJ^UJl L ^>- 6 

^SLdb j L&jJj>*j aJ-s^Lo o jjt^Jl oJjSs C-osliU o jjtAil ^jX^ij ^ij^/l o JjSs 
^ LgJLP y>- j\XLa jLg-olji^I~«l jr iolil <JajyH ^LdLj LgI~~J j 

. (s jj&Jj j! vr%JI il jil ^1) SiUU L$5l SJio 

( lg a >*JL)) f-L^jJJ ^1 ^Jl j JU- jJJ A^jJL A^^JJl j ^1 ^il 

o*>Ls^jjJ-I J j^- i-J jjJI iJJJl ^Jlp aJLaJ dJUi j JJ^JJ y> 

4_J jjJl iJjJl iJUtJ AjjLia ij^Jlil Aijala j ~«l ^Jl Aiklo 4jyJ^S\ 
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4 cULl 

J ji» JU^ j j-i^LJl j *LJu*Jl <oJ^I (^JJI jjkdl J\j 

J*>\j>- aJl2j«JI ol jjjil j oIjJl>J,I j^p <■ a^SOJ j*JiS\ JJ^ j ^ ^U^i^l 

4_JL cJlj N j jiSl oLI ^1 4>-U-l j!Sll jj^^LLl ^Jla^JI 
J^^J^oJlj^/jdl^l ^jijiJlo^jL^dl^ ytS Jip^uU-^J 

oL° jAxilj oULJl {jA I j*jj ^ L° J-«-P j-*-^! olioJ j jjl 

iJUUsXjl o^?-^ I c_iis> jj j *s>i*s>r aJlL>iX]I (j ^Jail jl <iajj-^ oJuill 
. »wJU"l 1 1* ^ A^P yS\ eJ jJ^I iil oIpI jA AiJjJl 

jt-S'L^J.I j~£ ^ J^-d ^Lrd ^ J j-**^l J^ 1 JjJ ^ J^J 

JJl£ ^sbJ ^^Jlp jui*j US' aSjjJ^S j iojjjVl AJUaiil ol^Jl j 

JyJ 4_aJj>iX^3 j jS\J Ji ^jXJl OjJL?xil jil /jp C_jL1S\1S jj ^il Oil j>- ^9 

iSCyj'bM j iojjjVl i*>Lil ,j^2j>«j ^*JLSI ^ya^tij dUii" j jjji jS jll JJ 
dJUlS" iJajl oLaOi-L 43*>UJl Oli Jl iJaJl i_iSlt jJl jA^j tjvoJwxUJ 
*>LLo ^»jj|j JjJlS i^jJj^Jl oU*Jl ^^s^&S *}L<*SCa ^^^xJiJl (j^5»t9 j~*J 

. aIjJs SJus SjJl>J,I jlL AJslix^'y dJUS j 

Jlp UiJl ol^jil jl SjJ^il jI jil ^ dlSOJ yciJl JJU2. 
J^^il ^JUJl jlsIi) dJUS j J^aiil ^ UpUJI i^LJ-l aJUJI <L&]| 

cJl < ig a /jUtJl Uil j-P jj j-o j jS >- j^Juj A^oUxj^ I jl <ul~Jl LgJ-P 

^JL>j t iJbJl oilSJ p-Pj ^jVl jl^JLl j> (GC/MS)il53l 
(HPLC) aJUJI SpUSGI ilsUl Lil j^jSjajJ^\ <j ^Vl Sj^Vl 
LkS t a1$CJI ^iLko jl ^jbjwb jJ jiil e-a-^lS" Jio ^a^liC oJujJj JUp 
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. u^j L15 ydji jJi^ 

J J-sAaj cfJJJJ ^*JLjIj (ojJjxil i\ jil) oLoJl jj 4JI ./?! j 

SjJii»J.I i\^J3 ijsJj^il oL^Jl JJu£ ^^o^loLc JJJ- j^j* 
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